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ECONOMIC

KHARKOV Tractor and Diesel Engine Plants

1. ORJONIKIDZE Tractor and Diesel Plant

a) Trecsor production commenced in about 1931 with a wheeled tractor
of Internetional Earvester origin, By 1936 the plant was producing
i'e own designs of tracked vehicles,

b) .t the present time, the factory produces a variety of sizes and
types of tractor ranging from light, single cylinder engine, wheel
tractors, medium sized enclosed ccb crawler to large multi-wheeled
haulage vehicles and special purpose tractors. Originally all
engines were for petrol but now only diesel engines are produced,

6) The factory is mainly self-supporting and only the minimum of
finished parts and assewblies are procured from outside.

d) Ths plant has its own foundry which includes facilities for
precision casting; it also has its own forge shop.

e) The plant employs approximately 30,000 people with a high proportion
of women operators, partioularly in machine shops., Operators in
engine and tractor assembly lines on the cther hand are almost
entirely male,

f£) Output of tractors is approximately 170 per day, 100 af which are
of the tractor type and 70 of the wheeled, They are anxious to
increase output under the current Seven-Year Plan, In order to
achieve this object it is not intended to extend the works but
to get the result by increasing mechanisation and automation,

g) Basic de(sign and research work is not done at the plant but at
centralised engineering institutes; these inatitutes hold meetings
for collaboration with the plant at intervals of three months,

Any new product is first to be zpproved by these institutes in the
complete prototype form and with field trials,
/h) The factory works
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The factory works a 4l-hour week of six days, seven hours per day
being worked from lionday to Friday and six hours on Saturday.
Normal working is two shifts per day.

There is no evidence of any components suitable for tanks being

manufactured and there is an absence of special security regulations,

2, KHARKOV Dynamo Works

This plant produces heavy diesel engines up to those of 2,000 h,p.

3, "SICKLE AND HAMMER" Diesel Plant

2)

b)

o)

d)

£)

g)
h)

i)

This plant produces diesel engines chiefly for agricultural
machinery such as grain and cotton harvesters. The engines are
similar in design to those employed in tractors,

™he factory was founded in 1872 by a German and an Englishwoman,
During its aistory the plant has produced all types of agriocultural
machinery and motor cycles, At tne present time manufacture is
concentrated on diesel engines in the 70 h.p. class,

The plant employs something over 10,000 people, tpproximately 35~
of which are female operators; 907 of the workers in the machine
siuops are women, Assenbly lines, however, are almost entirely
staffed by men.

Present production is et the rate of 125 engines per day, largely
in the 70 h,p, rating,.

Plans exist for inoreasing output whicn is to be achieved by the
introduction of more mechanisation and automation rather than by
any extension of the plant, A target has been set for the daily
production to rise to 700 by 1965 when the plant is scheduled to
have about forty separate automntic production lines, It is
anticipated that it will not be necessary to increase personnel
by more than some 5 to 109,

Prices of engines will be reduced by 229 during 1961 and new
production lines will be amortised over the following feur years,
Hours worked are similar to those in the ORJONIKIDZE plant.

The plant is largely self~sufficient and equipment bought outside
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U,S.S.R. 7
ECONOMIC

Diesel Engines

1, General
U.S.S.R-produced diesel engines are for. the mrst part of normal
Western design or emanated from copies of Western engines, Russian
engineers are now, however, branching out into more advanced lines of
independent thought, The majority of engines are fairly ordinaxry
although generally fitted with turbo charges.

2, Two new engines for locomotion

a) The first engine is a compounded four stroke being developed at
the Lenin Polytechnic Institute, KHARKOV, FParticulars are attached
at Appendix "A", ‘

b) The second is & two stage blown four stroke engine of a type now
on exhibition in MOSCOW., This engine is of the twelve oylinder two
stroke design in Vee form with free running turbo charges on each
bank feeding a common mechanically driven seoond stage with after-
oooling, The engine is continuously rated at 2,200 H,P, at 750 r,p,ms
Plans are in hand for development of this engine up te a rating of
3,000 H.P, and‘ possibly with sixteen cylinders, If this is successful
the engine will be used for ‘looomotion. Some particulars of the
engine in its present twelve oylinder design and designated "4O D"
will be found at Appendix "B",

3, Technical details of some Soviet diesel engines in production

a) | | 50X1-HUM
b) The following is a list of plants menufacturing diesel engines:
50X1-HUM
KHARKOV Transport Machinery Plant MALYSHEV producing
(Ukraine) locomotives and believed also diesel engines.

These might be the D,100 series engines having
opposed piston two strokes (similar to Fairbanks
Morse) and also the two stage blown version
\ ~ l 9 D, 100 of 3,000 H,P, for the T.E.30 locomotive,
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LUGANSK This may be producing the same engine as
(Ukraine) MALYSHEV,
KOLOMNIA 40.D
(Moscow district)
BRIANSK Ds 50
Burmeister and Wain engines made under
licence
PENZA Perhaps D, 50
ALTAY 1D, 12GD
(siberia) 1D, 12N
3D, 6N
LENINGRAD Russian Diesel Works preducing marine
engines M, 756
KTROV TOKMAK Plant., K,157 .
CHEZLYABINSK Type not known but 145 x 205 mm. bore

and stroke, 4 cyiinder, turbo-charged
135 H,P, at 1050 rypems

L, Engines for possible strategic application

Two engines of present Russian manufacture, namely the M,50 and
M.756, might be used as tank engines, They are 12 oylinder Vee
engines, The detailed design is very good and is the result of
ccnsiderable development, e.g, wet oylinder liners are double
gkinned with spiral flow directing splitters between the skins.

The cbject of this is to reduce cavitation in the coolant. Similar
engines are used to power the latest Russien hydrofoil "Rocket"
and "Meteor" craft being built on the Volga at J%ORKY.

5. Technical Peints ia Design

a) All diesel engines used in tractsrs have aluminium/tin alloy
steel backed bearings probably of the antimcny low tin type.
The exception is the orank shaft locating bearing which is of a
thick copper lead type, Aluminium/tin bearings used in the
STALINGRAD Works are produced frem clad steel strip,

b) Cadmium or tin coatings on the backs of shells are in common usec,
e) A1l engines have removable wet liners, Fuel injection equipment
is of the conventional type, some plants manufacturing their own
equipment as, for instance, the ORJONIKIDZE Tractor and Diesel

Plant, KHARKOV,

SECRET CONTROL
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a) Crank shafts for fsur cylinder engines are dynamically balanced
to 5 gm/cm, while in ihe production line,

e) Most of the machinery for connecting rods in diesel engines is
broached, i,e. after slitting the big end eye and rough milling
the cut faces the bores and side faces are broached.

6. Technical Institutes for diesel engine design

The BiUMANN Technical Institute in MOSCOW ranks as the most
important |:|in the U.3,.,R.,, folloved by the LENIN Polytechnic
50X1-HUM
Institute in KHiRKOV, The buildings and laboratories of both

these institutes are not up to date as compared with similar

in the Vest. ‘ ~ 50X1-HUM
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APPENDIX “A"
Effective horsepower of installation 3,000 beheps
Power of the diedel engine 2,400 b, hep.

Power of the gas turbine

l, 100 b.hl P'

Surplus power of turbine (included in the
above figures) transmitted to the

orankshaf't
Diesel engiue rep.ms
Gas turbine r.p.m.
Compression ratio of engin
Bore
Stroke ‘
Number of coylinders
Disposition of cylinders
Mean piston speed

Boost pressure

e

600 b.h.ps
1,000
12,000
13,5 to 1
240 mm,
270 mm.
1€
45 deg, Vee
9 m, per sec.

2,52 kg éer sq, om.

Gas pressure at turbine entiy 3,8 kg per sq, om.

Charge air tempevature

350 deg. abs.

Gas temperature at turbine entry 600 deg.
Specific fuel consumption 175-150 gms, per
behepe = hr,

Specific weight of installation 50 kg. per b.hep.
Design weight of installation 15 tons
Dimensions:~

Length (inoluding genexator) Sels5 m,

Width 1,6 m,

Height 2,08 m,

Specific volume

10 82 litres per b'hop.

The general standard of the above unit and of the installation

and instrumentation are good and much as would be found in the West.
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